Redox proteins thioredoxin 1 and thioredoxin 2 support retinal ganglion cell survival in experimental glaucoma.
We investigated the neuroprotective effect of thioredoxin 1 (Trx1) and thioredoxin 2 (Trx2) which play critical roles in the regulation of oxidative stress on retinal ganglion cells (RGCs) in a rat glaucoma model. Expression of Trx1 and Trx2 and Trx-interacting protein (Txnip) was observed in the RGC layer (GCL), nerve fiber layer and inner nuclear layer. Txnip-, Trx1- and Trx2-expressing cells in the GCL were primarily colocalized with RGCs. The increased Txnip protein level was observed 2 and 5 weeks after glaucoma induction. Trx1 level decreased 2 weeks after glaucoma induction and more prominently after 5 weeks. No change in Trx2 levels was detected. The effects of Trx1 and Trx2 overexpression on RGC survival were evaluated 5 weeks after glaucoma induction. In nontransfected and EGFP-transfected (used as a negative control) retinas, RGC loss was approximately 27% compared with control. The loss of RGCs in Trx1- and Trx2- transfected retinas was approximately 15 and 17%, respectively. Thus, Trx1 and Trx2 preserved 45 and 37% of cells, respectively that were destined to die in glaucomatous retinas. The results of this study provide evidence for the involvement of oxidative stress in RGC degeneration in experimental glaucoma and point to potential strategies to reduce its impact.